As interest margins of credit institutions affect economic performance of countries, finding out which are the main determinants of their evolution is a research task of great interest at current times. This is the purpose of the present paper as regards to the Spanish case over the period [2004][2005][2006][2007][2008][2009][2010][2011][2012]. Based on the econometric contributions by Ho and Saunders (1981) and some of its extensions, the authors develop a model that includes as explanatory variables the factors usually examined in the literature and other singular variables that might be relevant. Particularly, the rate of leverage, the quality of their assets measured according to their risk, and the profit obtained from the selling of assets, including real estate ones. The research also provides an analysis of differences between banks and savings banks.
Introduction 1 
Among the traditional functions of credit institutions, a key one is that of capturing funds from savers to offer them to those in need of funding. Obviously, in a market economy, the interests paid to savers are usually lower than those charged to debtors. This provides credit entities with positive interest margins that help them in their permanent attempt to cover costs, including capital costs arising from depreciation, and also pay dividends.
The purpose of the present paper consists in investigating how did interest margins of banks in fact evolved in Spain over the period 2004-2012, for, then, estimating with econometric techniques, which may have been the main determinants of the abovementioned evolution. Figure 1 shows the said evolution of the average interest rate charged and paid by the Spanish credit institutions over the 2004-2012 period investigated, as well as the average interest margin. As showed, the average margin appears quite stable over more than half of the years considered ( What are, then, the main factors explaining such an evolution? For answering this question, we have to start from the work of Ho and Saunders (1981) . However, we will develop a model that includes as explanatory variables not only those factors usually examined in the literature, but also some other singular variables that have not received enough attention. Therefore, besides those traditional factors, we will also test as potential determinants three additional variables that might be relevant for the Spanish case: the rate of leverage, the quality of their assets measured according to their risk, and the profit they obtain from the sale of assets, including those real estate properties in which they invested over the boom. We also provide an analysis showing some differences between banks and savings banks. In addition, we will also test separately each of the four sources of income not linked with the interest margin, that is, we will differentiate between incomes obtained from capital investments, from commissions, from financial investments (purchase-sale of financial instruments) and from other income sources.
The research results provided by our study as regards to saving banks, in the Spanish case, as compared to banks, may be of some interest too for those countries in which saving banks still share a significant quota of the intermediation market, as is the case of Germany, for example.
The rest of the paper is organized as follows. Section 1 gives a brief review of key publications on these issues. In section 2, we explain the model and the variables to be tested, as well as the expected sign of the coefficient in each case. In section 3 we explain the results obtained. Finally, last section provides some concluding remarks. 
Background
Ho and Saunders (1981) on a sample of the American banks developed a model in which the interest margin depends on four factors: the degree of risk aversion, the structure of the market, the average size of banking transactions and the variation of the interest rate applied to loans and deposits. Several authors have made extensions of this model by incorporating new variables and testing them with samples from several countries.
As some other features and results are synthetically presented in Table 1 , we briefly mention that some of these contributions over the 1990s were Wong (1997), which contains an extended theoretical model, Angbazo (1997) , which focuses on the American banks during the period 1989-1993, and Demirgüç-Kunt and Huizinga (1999), which is an international study using a large amount of variables. De Yong and Tara (2004a, 2004b and 2004c) focus on several determinants affecting the evolution of incomes regarding US banks over the last decade of the twentieth century. In the first one, they mainly study how deregulation and technological change affected the capacity of those banks for obtaining incomes, whereas, in the second one, they specifically focus on the determinants of the increase registered in nonfinancial incomes. In the third article, some new factors potentially affecting the evolution of those nonfinancial incomes over the said period are tested. Table 1 summarizes the variables tested in all of these articles also indicating the signs of regression coefficients obtained in each case, the R2 obtained for each of them, the period investigated, the area, and the econometric regression approach performed.
The above literature review also allows us to extract some other conclusions. On the one hand, we find that the weight interest margin has on total income has consistently diminished throughout the years in all the countries and, on the other hand, they also reveal that differences among countries are fewer and fewer. If the income obtained through the interest margin represented around 80% of total incomes in the early 1990s (Wong, 1996) , over the 2000s, this source has represented only about half of total income on average. Obviously, other sources of income have seen their share increased in developed countries. Some examples of these other sources are: commissions, dividends, capital gains obtained from the selling of financial assets, income obtained from the selling of nonfinancial services and income coming from real estate speculative transactions, from investment in fixed and variable income securities.
Methodological issues
2.1. Data and model. The sample used for our study is formed by all savings banks (47), as well as the most representative banks (14) operating in Spain at the beginning of the study (2004) together with all the new entities created as a result of the intense restructuring process implemented in the Spanish financial system over the last years (see Climent and Pavia, 2015) . Credit institutions that make up the sample represent 95% of the total activity in Spain.
In particular, our study is based on the activity of a total of seventy-five credit entities over nine time periods: 2004-2012. For so doing, we have compiled a dataset of non-balanced panel data.
This allows for building a more informative database than databases just based on sectional information, because it presents more variability, less colinearity and more degrees of freedom, making it possible to take into account both the time and cross-sectional dimensions of the data by means of a non-balanced panel data econometric model. This, no doubt, will result in more efficient regression estimators and, overall, will allow us to better control for endogeneity and/or possible heterogeneity not individually observed.
The model has been estimated through the ordinary least squares (OLS) technique. As we use panel data, the Hausman's test has been employed for deciding which model is best fitted. As a result, we have chosen a model with fixed effects.
This also allows us to control for the possibility that each credit institution might have singular nonmeasurable, non-observable characteristics that might influence the relationship between interest margin and determinants. In our model, we have also introduced individual effects of the type: α i =α+ν i . And have added some more variables than is usual in previous studies in order to obtain a more complete view of the various determinants potentially affecting the evolution of interest margins. Some of these variables might have been used as control variables (for example, the GDP). However, we decided to test the effect of these variables too for two main reasons: (i) firstly, for detecting the whole effect of all variables in a complete model that includes both internal variables (obtained from the balance sheet, the profits and losses account, etc.) and external ones (including variables of a different kind: some microeconomic, others of a macroeconomic nature), and (ii) second, for being able to extend the basic model and build some others containing interactions.
In particular, the model specification is as follows:
(1) Own funds/total assets. This ratio is formed by the credit institutions own funds divided by their total assets. According to Ho and Saunders (1981) 
C) Determinants from the incomes
Capital yields/total assets. This is a ratio formed by the income obtained from investments in capital stocks divided by total assets.
Yields from financial operations/total assets. Income obtained by financial operations regarding the purchase and sale of all kinds of financial assets as a share of total assets.
Other operating income/total assets. This is the difference between income and cost stemming from non-financial activities as a share of total assets.
By increasing investment in these three variables, investment in loans will decrease by decreasing the percentage of credits on the asset and, thus, the interest margin should decrease.
Net commissions/total assets. Income from commission as a share of total assets.
D) Determinants from the expenditures-costs
Administrative expenditures/total assets. This variable is measured as the sum of the administrative costs, including personnel, divided by total assets. The sign of this coefficient is expected to be positive, as greater material and professional capacity are often associated with better quality of services.
Efficiency ratio. This ratio results from dividing the cost of administration by the profit gross margin. The lower the ratio, the greater the efficiency of credit institutions. The expected sign of the coefficient would in this case be negative. According to Angbazo (1997 (2010), we can expect that credit institutions with higher quality management will be able to perform a more efficient and profitable management.
E) Extraordinary results
Yields from the sale of assets/total assets. This variable represents the result obtained from the selling of assets as a share of total assets. The sign of the coefficient for this variable is undetermined, because it has no direct influence on the margin.
F) Quality of the entity
Non-performing loan rate. This delinquency rate shows the amount of non-performing loans as a share of total assets. Credit institutions that have a higher delinquency rate will be experiencing a reduction in the amount of interest received from these non-performing loans, which may affect negatively their interest margins. The sign of this variable will be negative.
Risk weighted assets ratio.
This variable is the ratio upon which credit institutions calculate the minimum amount of resources needed to fill the solvency ratio. The price of the assets, i.e., the interest charged by credit institutions, is inversely related to the risk. By increasing the quality, the ratio decreases and the interest margin decreases.
Leverage ratio. This ratio is formed by the amount of loans given to customers divided by the amount of deposits obtained from customers. The entities with greater amount of loans we can expect higher interest margins. GDP rate of growth. This ratio refers to real GDP growth annual rate. In this case, the expected sign of the coefficient is positive.
External variables.

A) Macro variables
B) Micro variables
Market power. This ratio is calculated, according to Nguyen (2012) and Williams (2007) , as the squared ratio that is formed by the total amount of deposits of each entity divided by the total amount of deposits of the sector. The greater the market power, the higher the interest margin (Williams, 2007; Kasman et al., 2010; and Fungačova and Poghosyan, 2011) . Therefore, the expected sign is positive.
Size. We calculate the size as the logarithm of total assets of the entity and its sign is negative. Increasing the size produces economies of scale and can reduce the margin. Table 2 provides a descriptive summary of the variables tested, including the results obtained testing the differences between the means of banks and savings banks. Table 3 presents the main results obtained through the regressions. We have checked for co-linearity and for correlation between variables and have found no problem. We have also performed two types of regressions. The first one using as explanatory factors the set of variables described in subsection 2.2. In the second regression, the ROA (return on assets) has been added as a new explanatory variable. The results found indicate that both models are good estimators of the interest margin of the Spanish credit institutions over the period studied, with an adjusted R2 that is greater than 0.90 in both cases. The statistical Durbin-Watson tells us that residuals show no autocorrelation. The model has been estimated considering fixed individual effects. The results obtained from the Hausman test guarantees the consistency and greater efficiency of the fixed individual effects estimator. 
Results
Descriptive results.
Econometric results.
Structure of the property.
In the first model, the dummy variable has proved to be significant and with a positive sign, which indicates that under similar circumstances, banks obtain a higher interest margin than savings banks. This finding is consistent with the fact that most public funding used for the financial bailouts in Spain was directed to the savings banks. 
Balance sheet.
Concerning the balance sheet variables, only one of them has proved to be significant: the ratio deposits/total assets. And the sign of the coefficient is positive. Lower weight of deposits in total assets is associated with lower interest margin. As known, the weight deposits have in total assets is being decreased since the mid-1990s, in part due to the greater access these entities have to international wholesale markets. This means that interest margin has evolved in the same direction, negatively affecting profitability of Spanish credit institutions. The evolution of this ratio from the balance sheet over the period examined contributed to the severe financial crisis registered in Spain.
Incomes.
Regarding the income variables. The four variables studied (capital gains, commissions, profits from financial operations, and other operating income) have proved to be significant and with a negative sign. This means that greater diversification regarding the income sources translates to lower interest margin. Therefore, we can conclude that even if a structural change consisting of a greater diversification of income sources has taken place, this has not prevented the reduction registered in the interest margin of Spanish credit institutions over the period examined.
Expenditures-costs.
The results we have obtained concerning the expenditures-costs related variables are interesting too. The two variables studied appear significant. The sign for the efficiency rate has come out to be negative. Greater efficiency ratios are then, associated with lower interest margins, although the coefficient is very small (-0.010). In this case, our conclusion is in line with those of Maudos et al. The result obtained as regards to administration costs is also informative. The sign of the coefficient here is positive and its magnitude is the biggest one of all the variables we have tested as share of total assets (1.023). Therefore, higher costs of administration, including personnel, appear associated with substantially higher interest margins.
As an intensive reduction in personnel has taken place over the period studied, this costs savings facilitates the reduction of the interest margin of credit institutions, then contributing to increase competitiveness of the Spanish economy if firms get external financial resources at a lower cost. However, the significant reduction in jobs that has taken place as a result of the already mentioned bailouts and restructuring represents a negative factor for the future profitability of these entities if our positive correlation between administrative costs, including personnel, and interest margin remains in the future.
Extraordinary results.
The result obtained for the coefficient on the sale of assets, a variable that has received little or no attention in the literature, seems also very informative. It has proved to be significant and with a negative sign, with a coefficient of -0.107. This means that the greater the yields obtained from these purchasing and selling of non-ordinary assets the lower the interest margin. When the non-financial activities provide significant amounts of yields, as happens over the growth periods, credit entities can shorten interest margins.
Quality of the entity.
The variable measuring the delinquency rate has also proved to be significant and with a negative sign, with a coefficient of -0.031. Higher ratios are significantly associated with lower interest margins. An increase in the delinquency ratio means that some interest rates from debtors will not be realized, which negatively affects the interest margin finally obtained.
As previously mentioned, another singular variable that is often mentioned in the literature, but not tested, is the one referring to the quality of assets measured according to their risk. In our case, this variable has proved to be significant and with a negative sign, so that the lower the ratio (less risk or higher quality of assets), the higher the interest margin.
The leverage rate is another singular variable here tested that has received little attention in the literature. In our research it has proved to be significant and with a positive sign, so a higher leverage rate is associated with a greater interest margin. However, an increase of this rate also increases some other risks confronted by the credit entities when circumstances get suddenly altered and these entities cannot renew their external funding from international wholesale markets or when their assets drastically see their market value reduced, for example. This is exactly what has happened in the case of several Spanish saving banks since the 2008 financial crash. Of course, the risks associated to higher leverage rates are lower, as higher is the quality of assets of those credit entities accessing international financial markets.
External macro variables and micro variables.
Regarding the external variables. First, the Consumer Price Index has proved to be nonsignificant, though with a positive sign. Regarding the Euribor, it has shown to be significant and with a positive sign, as expected. Therefore, the higher the Euribor, the greater the interest margin of Spanish credit institutions. Finally, concerning GDP, our study shows a negative sign and a significant variable. This sign of the coefficient has also been found by Carbo et al. (2007) Over periods with significant GDP growth, credit entities may decide to reward deposits with higher interest rates to capture more savings to meet the increased demand for credits they receive over those years, and may also reduce the interest rate charged on loans because of the lower delinquency rate.
The variable that measures market power has proved to be significant and with a positive sign: an increase in market power translates into an increase in interest margin.
Although these variables might have been included in the model as control variables, we decided not to proceed that way and treat them instead as potential determinants in order to study the effect of interactions. We have done so when searching for differences between banks and savings banks. Our results are in line with expectations.
Differences between banks and savings banks.
Through our model with interactions, we have found that seven variables are significant. This means that in our sample, a similar variation in the regress or does not produce the same impact on the interest margin of the banks than that of savings banks. For five of these variables, the impact appears greater in the case of savings banks. Only in two cases, the impact is greater for banks than for savings banks.
Two income variables are relevant and with a negative sign: yields from financial operations and other operating income. This means that a similar increase of these two variables in our sample produces a sharper decrease in the case of savings banks than in banks. In the case of other operating income, the coefficient is quite important (0.581), which means that a similar increase in this variable results in a decrease of the interest margin 58% higher for savings banks than for banks.
Concerning those determinants linked to expenditures-costs, in our model with interactions, the costs of administration are significant, but with a positive sign. Therefore, a similar increase in these costs in our sample results in a greater increase of the interest rate in banks than in savings banks. As the coefficient is about 0.919, this increase is almost a hundred per cent higher in the case of banks. The effi-ciency variable has proved to be significant and with a negative sign. Lower efficiency ratios are associated with greater decreases in the interest margin in savings banks than in banks.
Regarding the external factors, GDP growth has been significant and with a negative sign. In this case, an increase of GDP is significantly associated with a greater reduction of interest margin in the case of savings banks. Finally, two variables have proved to be statistically significant too, regarding the internal variables tested. In the case of market power, the sign is positive, so higher market power levels in our sample get associated with higher interest margins too, but the impact is higher again for banks than for savings banks. However, the variable referring to size has resulted in a negative sign, so an increase in the size of credit institutions gets associated with a bigger decrease of interest margin in the case of savings banks.
Therefore, the above results clearly indicate that in our sample there are significant differences regarding the impact each determinant has upon savings banks and banks regarding their interest margins.
Conclusion
The financial crash that took place in 2007-2008 and the subsequent economic recession has led many credit institutions worldwide to bankruptcy or to be bailedout and restructured or merged. This has also affected the weight interest margin has on total income.
Though we have followed Ho and Saunders (1981) , the model here developed has included three singular determinants that have received little attention in the literature: their rate of leverage, the quality of their total assets measured according to their risk, and the profit obtained from the selling of assets, including real state ones. We have also found some differences regarding banks and savings banks. The following are our main concluding remarks.
Concerning the management of the balance sheet, the most important conclusion obtained is that the change in strategy implemented by the Spanish credit institutions since the mid-1990s (in an attempt to keep their high rate of growth thanks to a greater access to the international wholesale financing) led them to experience a lower interest margin and, consequently, lower profitability over the years studied. Now that the economy seems to be initiating a new, though very incipient, recovering phase at national and international levels, paying attention to our findings and advancing some regulatory measures to prevent such over financing at international wholesale markets seems quite reasonable.
Concerning the degree of diversification of income sources, our research allows us to find that greater diversification gets significantly correlated with lower interest margins. The coefficients of the four types of incomes included in this variable indicate that the more the income Spanish entities get from non-traditional lending sources the lower the interest margin. As shorter interest margins mean greater competitiveness on the part of these financial entities in doing their intermediary functions for channeling savings to investments, greater diversification of sources has meant in the Spanish case lower interest rates charged to borrowers.
As known, the restructuring of credit institutions made in Spain, as well as in other EU countries, required those entities, which got some financial aid to disinvest in non-lending traditional activities, and particularly in real estate assets. As a result, our study allows us also to predict that in the coming years, once the recession gets finally passed, these entities will not be able to get again the significant amount of income they got from this source before 2008. Interest margin will see its share of total income increased. Their profitability will depend more heavily on their traditional lending operations and the cost savings they are able to achieve. If this process finally ends in higher interest margins, this could impact negatively on their competitiveness and the interest rates they charge to borrowers, though this result is not inevitable, of course.
Our research has also allowed us to conclude that higher administrative costs, including personnel, are significantly correlated with higher interest margins.
As the restructuring process is also leading to a significant reduction in personnel and other operating costs, these cost saving measures might serve to moderate the above mentioned expected increase in interest margins and interest rates once solvent demand for credit significantly recovers itself. As mentioned in the paper, we can also conclude that this intensive reduction in personnel costs may lead to two different scenarios in the coming years. On the one hand, the reduction of such costs does in fact help to reduce interest rates charged to credits, even with a similar interest margin, then, contributing to increase competitiveness of the Spanish economy, as firms may obtain external financial resources at a lower cost. On the other hand, the significant reduction in jobs as a result of bailouts and restructuring represents a negative factor in the medium term, if our positive correlation between the evolution of administrative costs, including personnel, and the evolution of interest margin remains in the future.
If we take into account that the delinquency ratio of Spanish credit institutions is increasing very rapidly, our study also allows us to stress that this factor may be impacting negatively upon their interest margin. The quality of assets, measured according to their risk, has also proved to be a significant determinant.
The lower this ratio (higher quality of assets), the greater the associated interest margin. The losses resulting from these risky assets (even if interest rates charged are higher) seem to be more important for interest margins and profitability than the impact derived from the lower interest rates that are charged to less risky assets.
Though a high and increasing leverage rate on the part of the credit entities is often considered as a key factor influencing the severity of any financial crisis, our study allows us to qualify the argument, because the consequences of a specific leverage rate depend on a variable that has in fact been taken into account in our study with relevant results. This variable is the risk associated to each leverage rate, which is inversely dependent on the quality of assets measured with the usual risk weighted assets ratio. Our study shows that an increase in this ratio is positively associated with an increase in interest margin. Therefore, a similar increase in the leverage ratio of credit entities will influence less negatively over the crisis periods, as higher is the quality of assets of these entities, ceteris paribus.
The external variables (those that might have been taken as control variables, but were not for the reason already mentioned) impact as expected. Higher interest rates, higher GDP rate of growth and higher market power get positively associated with higher interest margin in our study over the period examined. By contrast, an increase in the size of the activities gets positively associated with a lower interest margin, which is consistent with the well-known economies of scale.
Finally, the study also indicates that the structure of ownership (savings bank versus bank) is also a relevant determinant. The banks in our sample present a higher interest margin than the savings banks. In fact, in our model with interactions, all variables that have a significant and negative correlation with the interest margin (yields from financial operations, other operating income, efficiency ratio, GDP rate of growth, and size of the entity) show (negative) greater correlation impact on the interest margin of savings banks than in that of banks. On the contrary, for the two variables (administrative costs, including staff, and market power) in which a significant and positive correlation exists, we have found that the impact regarding interest margins is greater (and positive) for banks than for savings banks.
These results are consistent with the fact that in Spain, most of the financial aid used for bailouts and restructuring of the financial system has been directed to the savings banks. As mentioned, we are not alone regarding these differential impacts the financial crisis has produced upon banks and savings banks, as they have also been found by other authors. In a context of more and more competitive global financial markets, the future profitability of this type of entities is at greater risk. Therefore, our results may be of particular interest for those countries where entities similar to the Spanish savings banks still have a significant market share, as is the case of Germany, for instance. 
